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Title: Method of transmitting between a base station in an access network and 
an access network controller of a telecommunications system. 

The present invention concerns a method of transmitting, over a physical link 
between a base station in an access network and an access network controller in a 
telecommunications system, for example telecommunications for mobile stations, data 
emitted by a plurality of user stations in communication with the said base station. 

The present invention finds an application when the data sent by the different 
user stations can be of different types, such as for example voice data, data strictly 
speaking, image data, etc. It is known that different constraints apply to each type of 
data. 

Generally, on a link connecting a base station in an access network and a 
network controller, itself being connected to an interconnection network federating a 
plurality of access networks, these data are in a form segmented into cells (a generic 
term which, in the context of the present invention, can designate either cells proper 
such as ATM cells, or mini-cells such as the cells also known to persons skilled in the 
art as AAL2 cells). As will be understood through the remainder of the description, 
these cells are such that they must be sent at a certain number of transmission time 
intervals TTI which are different according to the type to which they belong. 

First of all, it should be stated that, with regard to telecommunications, the 
functions implemented in an appliance, whether a receiver, a transmitter or other, axe 
grouped together in assemblies which are referred to as layers and between which 
blocks of data are passed which, in the incoming direction and in the outgoing 
direction, are referred to as protocol data units and denoted PDU. 

More particularly, in a radio telecommunications system, in the user plane, two 
essential layers are used for transmitting information over a physical link: layer 1 or 
transportation layer providing the functions related to the transportation of information 
from each user liable to use the link in question, and layer 2 or radio link relating to 
the radio control functions defining, for example, logic channels corresponding to 
dedicated and common traffic. 

Fig 1 depicts layer 1 and layer 2 of a radio telecommunications system. Layer 2 
consists essentially on the one hand of a sublayer grouping together a plurality of 
radio link control units RLC, to RLC N designed respectively to receive from upstream 
layers the data to be transmitted over the physical link and on the other hand a 
sublayer for access to the MAC (Medium Access Control) support provided for 
preparing the data and transmitting them to the layer 1 . 



In the radio link control RLC sublayer, the data are thus segmented so as to form 
protocol data units referred to as RLC-PDU. 

The RLC-PDU units of several users are then sent to the medium access control 
MAC sublayer. 

This MAC sublayer allows management of the multiple access to the only 
physical link in question and will therefore form MAC-PDU protocol units. For each 
user, these MAC-PDU units are sent to the physical layer of the base station at a rate 
which is characterised by a transmission time interval TTI (for example, a multiple of 
10 ms: 1 0, 20, 40 or 80) specific to the type of data which the user in question wishes 
to transmit and therefore to the type of traffic which he envisages. For example, voice 
data traffic will have a transmission time interval TTI which is 20 ms and will be 
transported in small packets (for example 244 bits). Contrary to this, web or ftp data 
traffic can have a transmission time interval TTI of 80 ms and will be transported in 
packets of relatively large size (for example 3848 bits). 

This MAC sublayer is controlled by a radio resources management unit RRC 
which will determine the number of MAC-PDU protocol units to be sent to the 
physical layer according to the capacity and availability of the physical link at the time 
in question. It should be noted that in this way the MAC sublayer cannot send to the 
lower sublayers data which they could not process. 

Once their number has been determined, these MAC-PDU units are assembled 
in a frame so as to form FP-PDU (Frame Protocol PDU) protocol units, which are 
passed to the layer 1 in order to ensure their transportation over the physical link. In 
addition, the headers of these FP-PDU units contain CFN (Connection Frame 
Number) time stamps indicated by the MAC sublayer. These stamps make it possible 
to know the precise instants, in terms of frame, when the useful information 
respectively earned by these FP-PDU units will be transmitted over the radio link. 

It should be noted that, unlike what happens in the higher layers, all the data at 
the output from the MAC layer become more or less real time because they carry a 
time stamp. Nevertheless, the different traffics concerned are differentiated through 
their values of the transmission time interval TTI. 

The FP-PDU units are then transported over a network of the AAL2 type and 
can, if necessary, be segmented. At the output from the AAL2 layer, AAL2 mini-cel Is 
are found each corresponding to a type of traffic (voice, data, etc) which are then 
encapsulated in ATM cells (ATM layer). These AAL2 mini-cells are delivered by the 



corresponding ATM layer at times which are determined by an algorithm, for example 
such as the EDF (Earliest Deadline First) algorithm or FCFS (First Come First 
Served) algorithm, as a function of the stamps contained in the FP-PDU units. 

The question which is posed is that of knowing when to send these AAL2 cells 
over the physical link. If known algorithms are used for doing this, all the AAL2 cells 
corresponding to the information of the same type, and therefore provided with the 
same transmission time interval TTI, will be found with the same priority, because 
they all have the same CFN stamp. AAL2 cells, and then ATM cells issuing from the 
same FP-PDU unit, and therefore of the same type, will follow each other without 
cells of another type appearing. 

For example, a first type of data whose FP-PDU protocol units are of large size 
and which have a transmission time interval TTI which is relatively high will give rise 
to a train of cells complying with this TTI. Each FP-PDU unit can have a size of 3853 
octets for a TTI of 80 ms. The number of ATM cells in the resulting train of cells is 
for example 86, which transmitted with a rate of 1.5 Mbits/s requires 24 ms of 
transmission time, therefore less than the TTI of 80 ms. However, the duration of 
transmission of this train may prove greater than the transmission time interval TTI 
for a second type of data, which, since it may not have priority with regard to its CIvN 
stamp, cannot therefore be transmitted in compliance with its transmission time 
interval TTI. This second type is of the voice type whose TTI is 20 ms. 

In general terms, the present invention concerns a method of transmitting, over a 
physical link between a base station and a controller of a telecommunications system 
for data issuing from a plurality of users in communication with the said base station, 
the said data being segmented in the form of cells, the said system being designed so 
that the said cells are transmitted over the said link at transmission time intervals 
which are different according to the type to which they belong. 

The aim of the present invention is therefore to propose a method which allows 
the transmission of data flows of large quantity, for example IP traffic, without 
disadvantaging the voice traffic, which is certainly of lower quantity but which is 
rigorous in terms of time interval between cells. 

To this end, the said method consists of using as many queues as there are 
different types of data which the telecommunications system can manage, the said 
queues being fed by the cells carrying the said data^each queue being fed by the cells 
to which there is allocated the type of data corresponding to the said queue, the said 



queues being emptied by time slices with a predetermined duration in the following 
manner: 

at the commencement of each slice, the first non-empty queue, in increasing 
order in the said time intervals allocated to the said queues, is emptied, and then the 
second non-empty one is emptied, and then the third non-empty one, etc, and 

at the expiry of the said time slice, the cycle recommences, whatever the state of 
the said queues. 

For example, the said predetermined duration is equal to a duration equal to at 
most the smallest time interval in the said system. 

Advantageously, the said method is implemented between the segmentation 
sublayer of the layer for adapting to the transportation layer and the common part 
sublayer of the same layer. 

The characteristics of the invention mentioned above, as well as others, will 
emerge more clearly from a reading of the following description of an example 
embodiment, the said description being given in relation to the accompanying 
drawings, amongst which: 

Fig 1 shows the composition of the transportation and radio layers used on the 
interface between a base station in an access network and an access network controller 
in a telecommunications system, and 

Fig 2 is a schematic view of the transportation layer where the method of the 
present invention is implemented. 

The present invention notably finds an application in a telecommunications 
system in which the functions and their distribution in different layers follow the 
composition depicted in Fig 1 . 

The present invention consists of creating as many queues as there are TTI 
values available on the system, as depicted in Fig 2. These queues F| to F K are fed by 
the cells, for example the AAL2 cells, resulting from the segmentation of the data 
units, for example the FP-PDU units, of the users in communication. More 
particularly, each queue Fj is fed by the cells to which the TTI corresponding to this 
queue Fj is allocated. 

For example, as is the case in Fig 2, if the system has four possible TTI values 
(10 ms, 20 ms, 40 ms and 80 ms), four queues Fi to F 4 will be used. The queue Fi 
will be allocated to the shortest interval of 10 ms and will receive only the cells which 
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are allocated to the said interval, the queue F 2 to the interval of 20 ms, the queue F 3 to 
the interval of 40 ms and the queue F 4 to the interval of 80 ms. 

At the origin time t 0 of each time slice at most equal to the shortest time interval 
TTI min in the system (in the above example 10 ms), the first non-empty queue Fj is 
begun to be emptied in the increasing order of the time intervals allocated to them. If 
this queue is emptied before the end of the said time slice, that is to say at a time / less 
than t 0 + TTI min , the following one is passed to. In addition, if a queue Fj is empty, the 
following one is also passed to. Finally, at the expiry of the time slice in question, the 
process is recommenced. 

For example, at the time t 0 of a time slice with a duration of 10 ms, the first step 
is to empty the queue Fi. If it has finished being emptied before time t 0 + 10 ms, the 
queue F 2 is passed to. If the queue F 2 has been emptied before time t 0 +1 0 ms, queue 
F3 is passed to, etc. When a queue Fj is empty, the following one is passed to directly 
in increasing order of the time intervals allocated to them. As soon as time t 0 +10 ms 
is reached, the first non-empty queue is returned to, for example the queue Fj . 

It should be noted that the number of cells which are present in the queues F| to 
Fk and which are to be sent over the physical layer cannot be greater than the number 
of cells which the physical layer can support, having regard to the transmission time 
intervals. This is because it is the unit managing the radio resources RRC which 
determines the number of MAC-PDU protocol units, and therefore finally the number 
of cells, to be sent to the physical layer as a function of the capacity and availability of 
the physical link at the moment in question. 

Thus, in this way, all the data can be sent without disadvantaging any traffic. 
At the exit of each queue, it is then possible to apply a scheduling algorithm, 
such as a known algorithm, for sending the cells over the physical layer. 

Fig 2 depicts the implementation of the present invention in the AAL2 layer 
itself and, more precisely, between on the one hand the segmentation sublayer known 
as SSSAR (Service Specific Segmentation and Reassembly) which, as its name 
indicates, provides the segmentation of the data units which it receives into AAL2 
mini-cells of variable size, and on the other hand the CPS (Common Part Sublayer) 
which includes amongst other things the scheduling algorithm. 

In Fig 2, four queues Fi to F 4 can therefore been seen, whose emptying is 
controlled by an emptying unit UV. 



